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wifh'd, that the obfervation ftiould be made princi- 
pally in thofe places, the longitude of which is known., 
with the utmoft exa&nefs pofiible, from other obfer- 
vations * which would ferve the better to determine 
the parallax of the Sun by the comparifon of thofe 
obfervations with fuch, as fhall be made in the Eaft 
Indies. We already have a confiderable number of 
obfervations relating to the longitude of Cambridge 
and New York, befides the new ones, which may be 
ftill made there 5 fo that thofe two places would be 
the moft proper to obferve the approaching tranfit of 
Mercury over the Sun j which I defire you to recom- 
mend to the Royal Society, in order that they may 
$#ert all their intereft to procure fuch obfervations* 
I am * with perfedt efteem, 

SIR, 

Your moft humble, and 

moft obedient fervant* 

De I/Me. 



Defcription of a Piece of Mechanifm contrived 
^ James Ferguson, for exhibiting theTime, 
Duration, and Quantity \ of Solar Eclipfes r 
in all Places of the Earth. 

Read Feb. ^rTT^HE principal Parts of this ma- 
1 W 4 " Jt chine (See Plate XIX.) are, 

j. A terreftrial globe turned round, by a handle* 

Ott 
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on an axis inclined 2 3-5- degrees. On this axis is an 
index, which goes round a dial-plate of 24 hours in 
each rotation of the globe. 

2. A circular plate, on whofe limb are inferted the 
months and days of the year. This plate fupports 
the globe, and, by turning it till any given day comes 
to a fixed pointer called the annual index, gives the 
axis of the globe the fame pofition to the fun, or to a 
candle properly placed, that the earth's axis has to 
the fun on that day of the year. 

3. A penumbra, or thin circular piece of brafs, 
divided into twelve digits by concentric circles, which 
reprefent a fe&ion of the moon's penumbra, and is 
proportioned to the fize of the globe ; fo that the fha- 
dow of this plate, formed by the fun, or a candle 
placed at a convenient diftance, with its rays tranf- 
mitted thro' a convex lens, to make them fall parallel 
on the plate, covers exactly all thofe places on the 
globe, which the moon's fhadow and penumbra do on 
the earth. So that any folar eclipfe may be fhewn 
with this machine, by candle-light, almoft as well as 
by the light of the fun . 

4. A frame, on the two upright fides of which are 
fcales of the moon's latitude, or declination from the 
ecliptic. To thefe fcales are fitted two Aiders, with 
indices for adjufting the penumbra's centre to the 
moon's latitude, as it is north or fouth, afcending or 
defcending. 

f . A crooked wire, which always points to the 
middle of the earth's enlightened difk. 

6. A folar horizon, dividing the enlightened from 
the darkened hemifphere of the globe, and {hewing 
at what places the general eclipfe begins, is at the 

U u u greateft 
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greateft objuration, or ends, with the riling or fetting 
fun. 

7, A handle, which, by wheel- work, turns the 
globe round its axis, and at the fame time, by a thread 
and pullies, carries the penumbra over its furface with 
a velocity proportional to that of the moons ihadow 
over the earth $ which being quicker or flower, ac- 
cording to the different diftances of the moon from 
the earth, is eafily regulated, in the machine, by 
changing one of the pullies* 

To reBify the machine for ufe* 

The true time of new moon, and her latitude at 
that time, muft be firft known* If her latitude ex- 
ceeds the number of minutes on the fcales* there can 
be no eclipfe of the fun at that conjunction ^ but if it 
does not, the fun will be eclipfed to fome places of 
the earth: And tofhew the tiroes and various ap- 
pearances of the eclipfe, at thofe places, proceed m 
order, as follows : 

If you reffify for performing by the light of the 
fun j 1. Move the Aiders till their indices point to 
the moon's latitude on the fcales, as it is at that time 
north or fouth, afcending or defcending. 2. Turn 
the month-plate till the day of new moon comes ta 
the annual index, 3. Unfcrew the collar on the axis 
of the handle, and fet the penumbra* by hand, till 
its centre comes to the perpendicular thread in the 
middle of the frame. 4* Turn the handle till the 
meridian of London, on the globe, comes juft under 
the point of the crooked wire 5 ftop there, and turn 
the hour-circle, by hand, tiH XII. at noon comes to 
2 its 
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Its index. 5. Turn the handle till the hour-index 
on its circle points to the time of new moon, and, 
holding it there, fcrew faft the collar on its axis. 
Laftly, elevate the machine till the fun fhines thro* 
the two fight- holes on its pedeftal ; and the whole 
will be rectified. 

To reSlify for jhewing by candle-light^ proceed, in 
every refpe&, as above, fave in the laft article ; in- 
(lead of which, place a candle before the machine, 
about four yards from it, fo as the fhadow of the in- 
terferon of the threads, in the middle of the frame, 
may fall precifely on that part of the globe, to which 
the crooked wire points : Then, with a pair of com- 
pajGfes, take the diftance betwixt the penumbra's cen- 
tre and interferon of the threads, and equal to that 
diftance fet the candle higher or lower, as the pe- 
numbra's centre is above or below the faid inter- 
feron. Laftly, Hold a convex lens betwixt the pe- 
numbra and candle, fo as the candle may be in its 
focus. 

Thefe things done, which may be as foon as ex- 
preffed, turn the handle backward until the penumbra 
almoft touches the right fide of the frame ; then turn 
it gradually forward, and obferve the following phe- 
nomena ; 

1- Where the eaftern edge of the fhadow of the 
brafs penumbra firft touches the globe at the folar ho- 
rizon, thofe, who inhabit the correfponding part of 
the earth, fee the ecltpfe begin on the uppermoft edge 
of the fun juft at the time of its riling. 2. In that 
place where the centre of the penumbra firft touches 
the globe, the inhabitants have the fun rifing upon 
them centrally eclipfed. 3. When the whole pen- 

U u u 2 umbra 
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umbra juft falls upon the globe, its weftern edge at 
the folar horizon touches and leaves the place, where 
the eclipfe is ending on the lowermoft edge of the 
fun at its rifing. Continue turning, and, 4,, The 
crofs lines in the centre of the penumbra will go over 
all thofe pkces of the globe, where the fun is cerb- 
trally eclipfed. f. When the eaftern edge of the 
fhadow touches any place of the globe, the eclipfe 
begins there: When the vertical line in the pe- 
numbra comes to any place, then is the greateft 
obfcuration at that place 5 and when the weftern 
edge of the penumbra leaves the place, the eclipfe 
there ends ; the times of all which are fhewn by 
the index on the hour-circle : And from the begin- 
ning to the end the fhadows of the concentric circles 
fliew the number of digits eclipfed at all the inter- 
mediate times. 6. When the eaftern edge of the 
penumbra leaves the globe under the folar horizon, 
the inhabitants fee the fun beginning to be eclipfed 
on his lowermoft edge at its fetting, 7. Where the 
penumbra's centre leaves the globe, the inhabitants 
fee the fun fet centrally eclipfed. And, laftly, where 
the penumbra is wholly departing from the globe, the 
inhabitants fee the eclipfe ending on the uppermoft 
part of the fun's edge at the time of its difappearing 
in the horizon* 

References ta the figure of the machine. 

A y the terreftrial globe. /?, its axis. C y the folar 
horizon. D x the hour-circle, with its index. E % 
the month-plate F> the crooked wire. G, the 
annual index, H, H> H, H x the fquare frame* 
the fcales being on the fides hid from the view 

taken 
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taken in the drawing. 7", the penumbra. K, K s 
the Aiders. L, L> L, L, pullies, over which the 
line runs, that moves the penumbra. M, the han- 
dle, to which both ends of the line are fixed. 2V, 
a collar on the axis of the handle. 0> O, the 
fights on the pedeftal. 



LXVIIL A Letter from the Reverend 'Henry 
Miles, D. D. F. R. S. to Mr. John 
Canton, F. R* S. concerning the late hard 
Weather. 

Dear Sir, 
Read Feb. 28, TT Thank you for your account of the 
1754 Jl ftate of your thermometer, on the 
days moft remarkable for cold this feafon % and, in 
a paper inclofed, have fent you the regifter I made of 
my thermometer (fee p. 527.), on the fame days, ac- 
cording to your defire ; which, if you pleafe, you may 
lay before the Royal Society, with the few following 
remarks : 

You tell me, you have never before obferved fo 
great a degree of cold •> nor have I> for fcveral years 
before you began to make your obfervations, or fince 
you did. It was in the year 1740. when I, occasion- 
ally, hung a mercurial thermometer abroad ; and in 
February, the following year, eonftantly. Not having 
heard, that any one had ufed to do fo, I was led to it, 
by a very fenfible warmth in the air, which I per- 
ceived upon accidentally looking out at my. window, 
a good while before day : So that I cannot undertake 



